Effect of 1,25-dihydroxyvitamin D3 on phospholipid metabolism in chick duodenal mucosal cell. Relationship to its mechanism of action.
Pretreatment of the D-deficient chick with 1,25-dihydroxyvitamin D3 increases de novo synthesis of phosphatidylcholine by a stimulation of CDP-choline: sn-1,2-diacylglycerol choline-phosphotransferase reaction. The time course of change in the incorporation of [3H]choline and [14C]ethanolamine into the brush border lipid fraction after 1,25-dihydroxyvitamin D3 treatment correlates closely with the time course of change in calcium uptake into the brush border membrane vesicles. Prior treatment with cycloheximide does not block this increase in phosphatidylcholine synthesis. In addition, 1,25-dihydroxyvitamin D3 administration increases the incorporation of [3H]arachidonic acid into the phosphatidylcholine fraction of the brush border to a great extent but does not increase the incorporation of [3H]palmitic acid into the phosphatidylcholine fraction. The incorporation of these 3H labeled fatty acids into diacylglycerol is not changed by 1,25-dihydroxyvitamin D3. These data indicate that 1,25-dihydroxyvitamin D3 enhances the synthesis of phosphatidylcholine independent of new protein synthesis, and also increases the incorporation of unsaturated fatty acids into phosphatidylcholine. From these results we suggest that changes in phospholipid metabolism in the enterocyte are the mechanisms by which 1,25-dihydroxyvitamin D3 acts to enhance calcium entry across the brush border membrane.